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X) FILM DEPOSITION APPARATUS, SUBSTRATE FOR OXIDE THIN FILM DEPOSITION, AND METHOD FOR 
\NUFACTUR1NG THE SAME 

7)Abstract: 

*OBLEM TO BE SOLVED: To provide a film deposition apparatus which 
ntinuously carries out film deposition by two types of film deposition 
schanisms in the same chamber. 

DLUTION: The film deposition apparatus includes a Pt target 1 1 arranged 
one side in the film deposition chamber 1, a sputtering output 
Bchanism 2 for supplying to the Pt target, a Pt vapor deposition source 3 
ranged at the other side in the film deposition chamber, a vapor 
jposition output mechanism 12 for supplying to the Pt vapor deposition 
iurce, a substrate holder 4 which is arranged between the Pt target 1 1 
id the Pt vapor deposition source 3 in the film deposition chamber 1 and 
i which a substrate 5 is installed, a rotating mechanism 6 to move the 
ibstrate holder 4 so that the substrate 5 turns to the Pt target or the Pt 
ipor deposition source, a heating mechanism 7 to heat the substrate 
nen carrying out sputtering film deposition on the substrate 5, and a 
)oling mechanism to cool the substrate when carrying out vacuum film 
^position on the substrate. 
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AJMS 



aim(s)] 

aim 1] The membrane-formation equipment characterized by to provide the substrate electrode holder which is 
inged in a membrane-formation chamber and this membrane- formation chamber, and installs a substrate, the 1 st 
nbrane- formation device which is arranged in the above-mentioned membrane-formation chamber, and forms the 1 st 
i film for electrodes on a substrate, and the 2nd membrane- formation device which is arranged in the above- 
ationed membrane- formation chamber, and forms the 2nd thin film for electrodes on the 1st thin film for electrodes, 
aim 2] The membrane- formation equipment characterized by to provide the substrate electrode holder which is 
inged in a membrane-formation chamber and this membrane-formation chamber, and installs a substrate, the 
ttering membrane-formation device which is arranged in the above-mentioned membrane-formation chamber, and 
ms the 1st thin film for electrodes by sputtering on a substrate, and the vacuum-deposition membrane-formation 
dee which is arranged in the above-mentioned membrane-formation chamber, and form the 2nd thin film for 
strodes with vacuum deposition on the 1st thin film for electrodes. 

aim 3] Membrane formation equipment according to claim 2 characterized by for the thin film for electrodes of the 
>ve 1st being one chosen from the group of the thin film for Pt electrodes, the thin film for Ir electrodes, and the thin 
a for Ru electrodes, and being one as which the thin film for electrodes of the above 2nd was chosen from the group 
lie thin film for Pt electrodes, the thin film for Ir electrodes, and the thin film for Ru electrodes, 
aim 4] The target for electrodes which consists of either of Pt(s), Ir(s), and Ru which have been arranged at the one 
e in a membrane formation chamber, With the sputtering output device for supplying this target for electrodes The 
iree for electrodes of vacuum evaporationo which consists of either of Pt(s), Ir(s), and Ru which have been arranged 
he other side in a membrane formation chamber, The vacuum evaporationo output device for supplying this source 
electrodes of vacuum evaporationo, and the substrate electrode holder which is in a membrane formation chamber, is 
anged between the above-mentioned target for electrodes, and the above-mentioned source for electrodes of vacuum 
iporationo, and installs a substrate, The drive to which a substrate electrode holder is moved so that a substrate may 
n to the above-mentioned above-mentioned target for electrodes, or source side for electrodes of vacuum 
iporationo, Membrane formation equipment characterized by providing the heating device in which this substrate is 
ited in case sputtering membrane formation is performed to a substrate, the oxidation gas supply device which 
)plies oxidation gas in a membrane formation chamber, and the cooler style which cools this substrate in case vacuum 
iporationo membrane formation is performed to a substrate. 

laim 5] The target for electrodes which consists of either of Pt(s), Ir(s), and Ru which have been arranged at the one 
le in a membrane formation chamber, With the sputtering output device for supplying this target for electrodes The 
orce for electrodes of vacuum evaporationo which consists of either of Pt(s), Ir(s), and Ru which have been arranged 
the one side in a membrane formation chamber, The vacuum evaporationo output device for supplying this source for 
tetrodes of vacuum evaporationo, and the substrate electrode holder which is arranged at the other side in a membrane 
mation chamber, and installs a substrate, Membrane formation equipment characterized by providing the heating 
vice in which this substrate is heated in case sputtering membrane formation is performed to a substrate, the oxidation 
s supply device which supplies oxidation gas in a membrane formation chamber, and the cooler style which cools this 
bstrate in case vacuum evaporationo membrane formation is performed to a substrate. 

laim 6] The process which forms on a substrate the 1st thin film for electrodes which consists of Pt, Ir, or the Ru by 
uttering at room temperature -650 degree C substrate temperature, The manufacture approach of the substrate for 
ide thin film membrane formation characterized by providing the process which forms the 2nd thin film for electrodes 
lich consists of Pt, Ir, or the Ru with vacuum deposition on the 1st thin film for electrodes at the substrate temperature 
lich does not exceed 350 degrees C. 

laim 7] The 1st thin film for electrodes which consists of either of Pt(s), Ir(s), and Ru which were formed on a 
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strate and this substrate, The 2nd thin film for electrodes which consists of either of Pt(s), Ir(s), and Ru which were 
ned on the 1st thin film for electrodes is provided. The 1st thin film for electrodes It is the substrate for oxide thin 
i membrane formation characterized by being formed of sputtering at room temperature -650 degree C substrate 
iperature, and forming the 2nd thin film for electrodes by vacuum deposition at the substrate temperature which does 
exceed 300 degrees C- 

aim 8] The 1st thin film for electrodes which consists of either of Pt(s), Ir(s), and Ru which were formed on a 
strate and this substrate, The 2nd thin film for electrodes which consists of either of Pt(s), Ir(s), and Ru which were 
ned on the 1st thin film for electrodes is provided. The 1st thin film for electrodes It is formed of sputtering at room 
iperature -650 degree C substrate temperature. The 2nd thin film for electrodes The substrate for oxide thin film 
mbrane formation which is formed by vacuum deposition at the substrate temperature which does not exceed 300 
Fees C, and is characterized by the thickness of the 1st thin film for electrodes being 1/5 or less [ of the thickness of 
2nd thin film for electrodes ]. 



anslation done.] 
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TAILED DESCRIPTION 



stailed Description of the Invention] 
01] 

sld of the Invention] This invention relates to the membrane formation equipment which can perform continuously 
mbrane formation by two kinds of membrane formation devices within the same chamber. Moreover, this invention 
i substrate substrate for forming an oxide thin film in the upper part, and relates to the substrate for oxide thin film 
mbrane formation which can form easily the oxide thin film which was excellent in the property and the electrical 
•perty in the upper part, and its manufacture approach. 
•02] 

ascription of the Prior Art] First, the conventional magnetron sputtering system is explained. A magnetron sputtering 
item is a sputtering system with the sufficient power efficiency which can be made to be able to perform trochoid 
tion into the electron which came out from cathode by impression of the field which intersects electric field, can 
ke the plasma of high density on a target, and can raise a sputtering rate by the low battery comparatively. 
)03] Next, the conventional ion beam sputtering system is explained. An ion beam sputtering system is a sputtering 
item which is made to pull out and carry out the impact of the ion beam accelerated to high energy to the target set in 
\ high vacuum ambient atmosphere from the independent ion source, and forms membranes with low gas pressure. 
)04] Next, the conventional electron beam source evaporation system is explained. An electron beam is irradiated at 
aporation material, and an electron beam source evaporation system is heated and is vacuum evaporationo equipment 
electron impact utilization to evaporate. Since water cooling of the crucible is carried out by this approach, there is 
:le possibility that the impurity in a crucible ingredient will mix into the vacuum evaporationo film, and vacuum 
aporationo of the high-melting matter, a semi-conductor, or an oxide is also possible for it. 
305] 

roblem(s) to be Solved by the Invention] With the conventional sputtering system and the vacuum evaporationo 
uipment which were mentioned above, when forming the 2nd thin film with vacuum deposition and producing the 
bstrate for oxide thin film membrane formation on this 1st thin film after forming the 1st thin film by sputtering on a 
bstrate, the 1 st thin film and the 2nd thin film cannot be formed continuously. That is, a substrate will be introduced in 
s chamber of a sputtering system, the 1st thin film will be formed by sputtering on a substrate, a substrate will be 
produced for a substrate in the chamber of ejection and vacuum evaporationo equipment from a chamber after that, and 
s 2nd thin film will be formed with vacuum deposition on the 1 st thin film. Therefore, the 1st thin film and the 2nd 
in film were not able to be continuously formed within the same chamber. 

006] For example, the case of Pt substrate by which package formation was carried out by the conventional approach 
explained. As for Pt metallic material, it is known that structure will change with formation temperature. For example, 
hen Pt thin film is formed on a substrate at the temperature which does not exceed 300 degrees C from a room 
mperature, while very flat Pt substrate is formed, crystallinity and a stacking tendency are inferior to 300 degrees C or 
ore compared with what carried out heating formation in a substrate. Therefore, when the solution for oxide thin film 
rmation is used and an oxide thin film is formed with a spin coat method etc. on flat Pt substrate which formed Pt thin 
m at the temperature which does not exceed 300 degrees C, while it is very easy to carry out thin film formation, the 
idness of the crystallinity of Pt substrate or a stacking tendency will cause the badness of the crystallinity of a upside 
cide thin film, or a stacking tendency. 

»007] On the other hand, in the case of Pt thin film which formation temperature formed on the substrate below 300 
igrees C or more 650 degrees C, it has a clear columnar structure and crystallinity (stacking tendency) improves with 
Eting of temperature. However, a clearance will be produced between Pt column and Pt column. Therefore, when an 
tide thin film is formed on this Pt substrate, while a good crystal thin film and the high orientation film are easy to be 
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ained, the solution for oxide thin film formation itself and an oxide thin film configuration element will diffuse this 
de thin film in the clearance between Pt column and Pt column, and it will produce distribution especially in the film 
sentation of the oxide thin film of an interface part with Pt substrate. 

08] Next, in the case of Pt thin film formed on the substrate, taking granular structure is known for 650 degrees C or 
re, in this case, the front face of Pt thin film becomes a thing accompanied by degradation of morphology, or 
gradation of a stacking tendency, and, naturally what also has the good oxide thin film of that upper part is not 
ained, 

09] Furthermore, when it forms Pt thin film by the spatter that it can say in common with Pt substrate of all above, 
rt gas etc. is made into the plasma state of high energy, and since the mechanism that Pt thin film is covered is used 
the substrate as a result of this plasma energy's shifting to Pt element of Pt target exposed to this plasma, much inert 
; is contained in Pt substrate after formation. Although argon (Ar) gas is generally used in many cases, it will become 
substrate which adsorbed Ar so much in this case. In case an oxide thin film is formed on this Pt substrate, Ar is 
itted into an oxide thin film out of Pt substrate for every heat process, exfoliation by the interface arises, a hole is 
de, or a stacking tendency is made to deteriorate. 

HO] This invention is made in consideration of the above situations, and the object is in offering the membrane 
mation equipment which can perform continuously membrane formation by two kinds of membrane formation 
/ices within the same chamber. Moreover, other objects of this invention are to offer the substrate for oxide thin film 
nibrane formation which is a substrate for forming an oxide thin film, and can form an oxide thin film with a 
Kcient property easily, and its manufacture approach. 
)11] 

cms for Solving the Problem] In order to solve the above-mentioned technical problem, the membrane formation 
aipment concerning this invention A membrane formation chamber and the substrate electrode holder which is 
anged in this membrane formation chamber and installs a substrate, It is characterized by providing the 1st membrane 
mation device which is arranged in the above-mentioned membrane formation chamber, and forms the 1 st thin film 
• electrodes on a substrate, and the 2nd membrane formation device which is arranged in the above-mentioned 
;mbrane formation chamber, and forms the 2nd thin film for electrodes on the 1st thin film for electrodes. 
)12] The membrane-formation equipment concerning this invention is characterized by to provide the substrate 
;ctrode holder which is arranged in a membrane-formation chamber and this membrane-formation chamber, and 
•tails a substrate, the sputtering membrane- formation device which is arranged in the above-mentioned membrane- 
rmation chamber, and form the 1 st thin film for electrodes by sputtering on a substrate, and the vacuum-deposition 
smbrane-formation device which is arranged in the above-mentioned membrane-formation chamber, and form the 2nd 
n film for electrodes with vacuum deposition on the 1st thin film for electrodes. 

313] According to the above-mentioned membrane formation equipment, since it has the sputtering membrane 
rmation device and the vacuum deposition membrane formation device, it becomes possible to perform membrane 
rmation by sputtering, and membrane formation by vacuum deposition. If this membrane formation equipment is 
ed, the 1st thin film for electrodes is formed on a substrate according to a sputtering membrane formation device, after 
at, continuously, the 2nd thin film for electrodes can be formed on the 1 st thin film for electrodes according to a 
euum deposition membrane formation device, it can do in this way, and the substrate for oxide thin film membrane 
rmation can be produced. This substrate for oxide thin film membrane formation is a substrate which can form an 
:ide thin film with a sufficient property easily. 

014] Moreover, in the membrane formation equipment concerning this invention, it is one as which the thin film for 
sctrodes of the above 1st was chosen from the group of the thin film for Pt electrodes, the thin film for Ir electrodes, 
id the thin film for Ru electrodes, and it is possible for it to be also one as which the thin film for electrodes of the 
»ove 2nd was chosen from the group of the thin film for Pt electrodes, the thin film for Ir electrodes, and the thin film 
r Ru electrodes. 

015] The target for electrodes with which the membrane formation equipment concerning this invention consists of 
ther of Pt(s), Ir(s), and Ru which have been arranged at the one side in a membrane formation chamber, With the 
luttering output device for supplying this target for electrodes The source for electrodes of vacuum evaporationo which 
msists of either of Pt(s), Ir(s), and Ru which have been arranged at the other side in a membrane formation chamber, 
tie vacuum evaporationo output device for supplying this source for electrodes of vacuum evaporationo, and the 
ibstrate electrode holder which is in a membrane formation chamber, is arranged between the above-mentioned target 
>r electrodes, and the above-mentioned source for electrodes of vacuum evaporationo, and installs a substrate, The 
rive to which a substrate electrode holder is moved so that a substrate may turn to the above-mentioned above- 
tentioned target for electrodes, or source side for electrodes of vacuum evaporationo, It is characterized by providing 
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heating device in which this substrate is heated in case sputtering membrane formation is performed to a substrate, 
oxidation gas supply device which supplies oxidation gas in a membrane formation chamber, and the cooler style 
ich cools this substrate in case vacuum evaporationo membrane formation is performed to a substrate. 
16] According to the above-mentioned membrane formation equipment, since it has the target for electrodes, the 
ttering output device, and the source for electrodes of vacuum evaporationo and a vacuum evaporationo output 
r ice, it becomes possible to perform membrane formation by sputtering, and membrane formation by vacuum 
>osition. If this membrane formation equipment is used, where a substrate is heated to predetermined temperature 
ording to a heating device, the 1st thin film for electrodes is formed by sputtering on a substrate, a substrate is cooled 
redetermined temperature by the cooler style, after that, continuously, the 2nd thin film for electrodes can be formed 
h vacuum deposition on the 1st thin film for electrodes, it can do in this way, and the substrate for oxide thin film 
mbrane formation can be produced. This substrate for oxide thin film membrane formation is a substrate which can 
m an oxide thin film with a sufficient property easily. 

>17] The target for electrodes with which the membrane formation equipment concerning this invention consists of 
ler of Pt(s), Ir(s), and Ru which have been arranged at the one side in a membrane formation chamber, With the 
ittering output device for supplying this target for electrodes The source for electrodes of vacuum evaporationo which 
isists of either of Pt(s), Ir(s), and Ru which have been arranged at the one side in a membrane formation chamber, 
e vacuum evaporationo output device for supplying this source for electrodes of vacuum evaporationo, and the 
>strate electrode holder which is arranged at the other side in a membrane formation chamber, and installs a substrate, 
smbrane formation equipment characterized by providing the heating device in which this substrate is heated in case 
ittering membrane formation is performed to a substrate, the oxidation gas supply device which supplies oxidation 
5 in a membrane formation chamber, and the cooler style which cools this substrate in case vacuum evaporationo 
imbrane formation is performed to a substrate. 

)18] The manufacture approach of the substrate for oxide thin film membrane formation concerning this invention 
e process which forms on a substrate the 1st thin film for electrodes which consists of Pt, Ir, or the Ru by sputtering at 
)m temperature -650 degree C substrate temperature, It is characterized by providing the process which forms the 2nd 
n film for electrodes which consists of Pt, Ir, or the Ru with vacuum deposition on the 1st thin film for electrodes at 
; substrate temperature which does not exceed 350 degrees C. 

)19] With the substrate for oxide thin film membrane formation formed by the above-mentioned manufacture 
proach, it can consider as the substrate for oxide thin film membrane formation excellent in precise flatness and 
^stallinity, and a stacking tendency by vapor-depositing the 2nd thin film for electrodes at the low temperature which 
es not exceed 350 degrees C after the 1st thin film top for electrodes excellent in the crystallinity formed by the about 
oom temperature -650 degree C ] elevated-temperature spatter, and a stacking tendency. In addition, most substrates 
r oxide thin film membrane formation are low-temperature-evaporation film, and since most Ar gas is not included in 
5 film, Ar gas hardly separates afterwards. Therefore, an oxide thin film with the sufficient property to the substrate 
r oxide thin film membrane formation can be formed easily. 

020] The 1st thin film for electrodes with which the substrate for oxide thin film membrane formation concerning this 
mention consists of either of Pt(s), Ir(s), and Ru which were formed on a substrate and this substrate, The 2nd thin film 
r electrodes which consists of either of Pt(s), Ir(s), and Ru which were formed on the 1st thin film for electrodes is 
ovided. The 1st thin film for electrodes It is characterized by being formed of sputtering at room temperature -650 
gree C substrate temperature, and forming the 2nd thin film for electrodes by vacuum deposition at the substrate 
nperature which does not exceed 300 degrees C. 

021] The 1st thin film for electrodes with which the substrate for oxide thin film membrane formation concerning this 
vention consists of either of Pt(s), Ir(s), and Ru which were formed on a substrate and this substrate, The 2nd thin film 
r electrodes which consists of either of Pt(s), Ir(s), and Ru which were formed on the 1st thin film for electrodes is 
ovided. The 1st thin film for electrodes It is formed of sputtering at room temperature -650 degree C substrate 
tnperature, and the 2nd thin film for electrodes is formed by vacuum deposition at the substrate temperature which 
>es not exceed 300 degrees C, and it is characterized by the thickness of the 1st thin film for electrodes being 1/5 or 
ss [ of the thickness of the 2nd thin film for electrodes ]. 

022] According to the above-mentioned substrate for oxide thin film membrane formation, most thin films for 
ectrodes are the 2nd thin film for electrodes, the 2nd thin film for electrodes is low-temperature-evaporation film, and 
ace most Ar gas is not included in the film, Ar gas hardly separates afterwards. Therefore, an oxide thin film with the 
ifficient property to the substrate for oxide thin film membrane formation can be formed easily. 
)023] 

Lmbodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
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wing. Drawing 1 is the block diagram showing the outline of the membrane formation equipment by the gestalt of 
1 st operation concerning this invention. This membrane formation equipment is equipment which can perform 
mbrane formation by sputtering, and membrane formation by vacuum deposition. 

24] As shown in drawing J , this membrane formation equipment has the membrane formation chamber 1, and the Pt 
jet electrode 2 is arranged in the upper part of this membrane formation chamber 1. The source 3 of Pt vacuum 
iporationo is arranged at the lower part of the membrane formation chamber 1, and the substrate electrode holder 4 is 
inged near the center of the membrane formation chamber 1 . 

»25] The Pt target electrode 2 has Pt magnetron electrode 8, the magnet 9, the cathode electrode 10, and the Pt target 
The Pt target 1 1 is arranged so that the substrate electrode holder 4 may be countered. An RF generator (RF power 
tree) or DC power supply (DC power supply) is connected to Pt magnetron electrode 8. 

>26] The source 3 of Pt vacuum evaporationo has the crucible and electron gun (EBgun) 12 which held Pt evaporation 
terial. The cooler style (not shown) is attached in the crucible. The source 3 of Pt vacuum evaporationo irradiates Pt 
iporation material, heats the electron beam from an electron gun 12, and evaporates Pt. 

)27] The substrate electrode holder 4 holds a substrate 5, and the substrate electrode holder 4 is attached in the rolling 
chanism 6. rotating the substrate electrode holder 4 by the rolling mechanism 6 — the Pt target electrode 2 and the 
iree 3 of Pt vacuum evaporationo — it can be alike, respectively and can be made to counter now moreover, the 
>strate electrode holder 4 - the Pt target electrode 2 and the source 3 of Pt vacuum evaporationo - it can be made to 
ate by the rolling mechanism which boils, respectively and is not illustrated in the condition of having made it 
antering now Moreover, in the up side face (the installation section of a substrate 5, and side face of an opposite hand) 
the substrate electrode holder 4, the heating heater 7 for substrate heating (infrared lamp) is arranged. The reflecting 
tte (not shown) is arranged on the underside (installation side of a substrate) of the substrate electrode holder 4. 
)reover, the substrate electrode holder 4 is equipped with the substrate cooler style (not shown) for lowering substrate 
nperature. 

)28] While the gas system (not shown) for supplying the inert gas for spatters is connected, the exhaust air pump 
stem (not shown) for lowering the internal pressure of the membrane formation chamber 1 to a predetermined 
assure is connected to the membrane formation chamber 1 . 

)29] Next, how to form a thin film to a substrate using the membrane formation equipment shown in drawing 1 is 
plained. The substrate for oxide thin film membrane formation is eventually produced using this membrane formation 
uipment. 

330] First, a substrate 5 is installed in the substrate electrode holder 4, the substrate electrode holder 4 is rotated by the 
[ling mechanism 6, and a substrate 5 is made to counter the Pt target 11. Subsequently, an exhaust air pump system 
rforms vacuum suction for the inside of the membrane formation chamber 1 , and the internal pressure of the 
smbrane formation chamber 1 is made to reach a predetermined pressure (for example, lxlO-6Torr extent), 
ibsequently, inert gas (for example, Ar) is supplied by the gas system in the membrane formation chamber 1 , and the 
:ernal pressure of a membrane formation chamber is maintained to a predetermined pressure (for example, lxl0-3Torr 
xlO-2Torr extent). 

031] Subsequently, the heating heater 7 is made to turn on, substrate temperature is raised to predetermined 
nperature (room temperature - about 650 degrees C, preferably about 600 degrees C), and a substrate is maintained to 
is temperature. 

032] Next, an output is supplied to the Pt target 1 1 and sputtering of the front face of the Pt target 1 1 is carried out 
ith inert gas. Thereby, 1st Pt thin film whose thickness is about 5-1 Onm accumulates on the front face of the substrate 
which counters the Pt target 1 1 . That is, if power is supplied to the cathode electrode 10 by the power source through 
magnetron electrode 8 in the Pt target electrode 2, discharge will occur between the cathode electrode 1 0 and a 
bstrate 5, and the plasma will be formed. Line of magnetic force is formed with a magnet 9, and a part with a high 
asma consistency is formed near the front face of the Pt target 1 1 . The spatter atom by which sputtering was carried 
it from the Pt target 1 1 accumulates on a substrate 5, and membrane formation to a substrate 5 is performed. Thus, 1 st 
thin film whose thickness is about 5-1 Onm is formed on a substrate 5. 

033] Subsequently, output supply at the Pt target 1 1 is suspended, and sputtering is ended. Supply of inert gas is also 
ispended. The infrared heater 7 is also made to switch off. 

034] Then, the substrate electrode holder 4 is rotated by the rolling mechanism 6, and a substrate 5 is made to counter 
e source 3 of Pt vacuum evaporationo. Subsequently, a substrate 5 is cooled by the substrate cooler style, and substrate 
mperature is lowered to 300 degrees C or less. 

i035] Subsequently, an output is supplied to the source 3 of Pt vacuum evaporationo, Pt is evaporated, and the vacuum 
/aporationo to a substrate 5 is performed. Thereby, 2nd Pt thin film whose thickness is about 100-200nm accumulates 
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1st Pt thin film. Under the present circumstances, in order to improve field intima thickness distribution of 2nd Pt 
1 film, a substrate is rotated in a field by the rolling mechanism. That is, an electron beam is irradiated with an 
:tron gun 12 at Pt evaporation material, it heats, rotating a substrate in a field, Pt is evaporated, and 2nd Pt thin film 
brmed on 1 st Pt thin film. 

36] Subsequently, output supply in the source 3 of Pt vacuum evaporationo is suspended, and vacuum evaporationo 
nded. Thus, the substrate for oxide thin film membrane formation is produced. 

37] Drawing J„ is the sectional view showing the substrate for oxide thin film membrane formation produced as 
ntioned above. The substrate 13 for oxide thin film membrane formation has the substrate 5, and the 1st Pt thin film 
with a thickness of about 5-10nm is formed of sputtering on this substrate 5. On the 1st Pt thin film 14, the 2nd Pt 
i film 15 with a thickness of about 100-200nm is formed by vacuum deposition. 

•38] According to the gestalt of implementation of the above 1st, using the membrane formation equipment which 
i perform membrane formation by sputtering, and membrane formation by vacuum deposition, the 1st Pt thin film 14 
brmed by sputtering on a substrate 5, after that, continuously, the 2nd Pt thin film 15 is formed with vacuum 
>osition on the 1st Pt thin film 14, it does in this way, and the substrate 13 for oxide thin film membrane formation is 
duced. This substrate 1 3 for oxide thin film membrane formation is a substrate which can form an oxide thin film 
h a sufficient property easily. 

)39] For example, the case of Pt coat substrate formed with the above-mentioned membrane formation equipment is 
Gained. It becomes Pt coat substrate excellent in precise smoothness and crystallinity, and a stacking tendency by 
king Pt vapor-deposit at low temperature after Pt coat substrate top excellent in the crystallinity formed by the 
vated-temperature spatter, and a stacking tendency. In addition, since most Pt coat substrates are low-temperature- 
iporation film and it does not contain most Ar gas in the film, Ar gas hardly separates afterwards. 
)40] Why the substrate 1 3 for oxide thin film membrane formation can form an oxide thin film with a sufficient 
>perty is proved with the gestalt of the 3rd operation. 

)41] In addition, although the magnetron sputtering method is used with the gestalt of implementation of the above 
:, it may also be possible to use other sputtering methods, for example, the sputtering method of DC method may be 
5d, the sputtering method of RF method may be used, and the ion beam sputtering method using the ion gun for 
itters may be used. 

)42] Moreover, although the EB vacuum evaporationo (EB vacuum evaporationo) method using an electron ray is 
sd with the gestalt of implementation of the above 1st, it is also possible to use other vacuum evaporationo methods, 
• example, it is also possible to use a resistance heating method. 

)43] Moreover, although the Pt target electrode 2 is arranged in the upper part in the membrane formation chamber 1 
d the source 3 of Pt vacuum evaporationo is arranged in the lower part in the membrane formation chamber 1 with the 
stalt of implementation of the above 1st, if there is a drive to which a substrate is moved so that it may not be limited 
this arrangement and the Pt target electrode or source side of Pt vacuum evaporationo may be countered, it is also 
ssible to make it other arrangement. 

344] Drawing 2 is the block diagram showing the outline of the membrane formation equipment by the gestalt of the 
d operation concerning this invention, gives the same sign to the same part as drawing 1 , and explains only a 
fferent part. 

045] The Pt target 1 1 is arranged at the lower part of the membrane formation chamber 1 , and this Pt target 1 1 is 
stalled in the target electrode holder 16. This target electrode holder 16 is constituted so that it may rotate by the 
lling mechanism 17. Moreover, in the membrane formation chamber 1, the ion gun 1 8 for spatters for supplying an 
ttput to the Pt target 1 1 is arranged. This ion gun 18 for spatters irradiates and carries out the impact of the ion beam 
celerated to high energy to the Pt target 1 1 set in the high vacuum ambient atmosphere. 

046] The source 3 of Pt vacuum evaporationo is arranged at the lower part of the membrane formation chamber 1 , and 
s ion gun 20 for assistance is arranged under the membrane formation chamber 1. In case this ion gun 20 for 
sistance performs the vacuum evaporationo to a substrate, it irradiates an ion beam and assists the vacuum 
aporationo to a substrate. 

047] The substrate electrode holder 4 is arranged in the upper part of the membrane formation chamber 1 . The 
bstrate electrode holder 4 can be rotated now by the rolling mechanism 19 in the condition of having made the Pt 
rget 1 1 and the source 3 of Pt vacuum evaporationo countering. 

048] Next, how to form a thin film to a substrate using the membrane formation equipment shown in drawing 2 is 
iplained. 

049] First, a substrate 5 is installed in the substrate electrode holder 4. Subsequently, an exhaust air pump system 
aforms vacuum suction for the inside of the membrane formation chamber 1, and the internal pressure of the 
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nbrane formation chamber 1 is made to reach a predetermined pressure. Subsequently, inert gas (for example, Ar) is 
plied by the gas system in the membrane formation chamber 1, and the internal pressure of a membrane formation 
mber is maintained to a predetermined pressure. 

50] Subsequently, the heating heater 7 is made to turn on, substrate temperature is raised to predetermined 
iperature (preferably about 600 degrees C), and a substrate is maintained to this temperature. 

51] Next, an output is supplied to the Pt target 1 1 and sputtering of the front face of the Pt target 1 1 is carried out by 
ion beam. Thereby, 1 st Pt thin film whose thickness is about 5-10nm accumulates on the front face of the substrate 5 
ich counters the Pt target 1 1 . That is, the ion beam accelerated from the ion gun 1 8 for spatters to high energy is 
led out, an impact is carried out to the Pt target 11, and 1st Pt film is formed to a substrate. 

52] Subsequently, output supply at the Pt target 1 1 is suspended, and sputtering is ended. Supply of inert gas is also 
pended. The infrared heater 7 is also made to switch off. Then, a substrate 5 is cooled by the substrate cooler style, 
I substrate temperature is lowered to 200 degrees C or less. 

53] Subsequently, an output is supplied to the source 3 of Pt vacuum evaporationo, Pt is evaporated, and the vacuum 
iporationo to a substrate 5 is performed. Thereby, 2nd Pt thin film whose thickness is about 100-200nrn accumulates 
1st Pt thin film. Under the present circumstances, in order to improve field intima thickness distribution of 2nd Pt 
i film, a substrate 5 is rotated in a field by the rolling mechanism 19. That is, an electron beam is irradiated with an 
ctron gun 12 at Pt evaporation material, it heats, rotating a substrate 5 in a field, Pt is evaporated, and 2nd Pt thin film 
brmed on 1 st Pt thin film. Under the present circumstances, 2nd Pt thin film [ membrane formation ] is assisted by 
idiating an assistant ion beam with an assistant ion gun. 

>54] Subsequently, output supply in the source 3 of Pt vacuum evaporationo is suspended, and vacuum evaporationo 
aided. Thus, the substrate for oxide thin film membrane formation is produced. This manufactured substrate for oxide 
n film membrane formation is the same as that of what is shown in drawing 3 . 

)55] Also in the gestalt of implementation of the above 2nd, the same effectiveness as the gestalt of the 1 st operation 
l be acquired. 

)56] In addition, although the ion beam sputtering method is used with the gestalt of implementation of the above 
d, it is also possible to use other sputtering methods. 

)57] Moreover, although the EB vacuum evaporationo (EB vacuum evaporationo) method using an electron ray is 
id with the gestalt of implementation of the above 2nd, it is also possible to use other vacuum evaporationo methods. 
)58] Next, the gestalt of the 3rd operation is explained. The following three substrates for oxide thin film membrane 
mation were produced using equipment equipped with the sputtering membrane formation device and vacuum 
position membrane formation device by this invention used in the gestalt of the 1st operation, 
i pt (it forms at 190nm and room temperature)/Pt by this invention (lOnm) At 600 degrees C, formation / Si02 Pt 
)0nm) / Ti (20nm) / Si02 (200nm) / Si substrate produced at 600 degrees C from Pt (200nm) / Ti (20nm) / Si02 
30nm) / Si substrate (3) former produced at the room temperature from (200nm) / Si substrate (2) former [0059] the 
ice which investigated the crystallinity of Pt thin film and stacking tendency which were formed at this time 
cording to the X diffraction - the peak intensity of Pt (1 1 1) - (1) and (3) - equivalent — (2) - about [ of (1) and (3) ] 
it was set to three fourths. In addition, although only Pt (1 11) peak was detected from (1) and (3), from (2), the peak 
Pt (200) was also detected simultaneously. That is, as compared with Pt substrate (1) by this invention, and Pt 
bstrate (3) from the former, it was proved that crystallinity and a stacking tendency are inferior in Pt substrate (2) 
>m the former. 

060] Next, the same ferroelectric thin film was formed in the upper part on the same membrane formation conditions 
ing the three above-mentioned substrates. The membrane formation conditions in this case are as follows. 
061] (Membrane formation conditions) 

;rroelectric : The Bi4Ti3012 membrane-formation approach : Spin coat method rotational frequency : Whenever 
1000 revolution temporary-quenching Nariatsu ] : 400-degree-C crystallization temperature: 650-degree-C thickness : 
)0nm [0062] When the ferroelectric hysteresis characteristic was measured after forming the above-mentioned 
rroelectric thin film on [ various ] the substrate for Pt coat oxide thin film membrane formation, and forming diameter 
)0micrometerphi and the up Pt electrode of lOOnm of thickness in the upper part of these ferroelectric thin film at a 
om temperature with vacuum deposition, the hysteresis characteristic of drawing 4 was acquired. 
063] A good ferroelectric property is acquired and, as for the fenoelectric property on the substrate of the above (2), 
ily the ferroelectric thin film on the substrate of the above (1) is known [ of the ferroelectric thin film on the substrate 
? (1) ] by that about 3/is 4 with a remanence value. It turned out that this is in agreement with the XRD peak intensity 
f Pt electrode. That is, it turns out that the crystallinity and stacking tendency of Pt electrode are greatly concerned with 
e crystallinity and stacking tendency of the oxide thin film on it, as a result the electrical property of an oxide thin film 
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tetermined. Leakage current is large and the ferroelectric thin film on the substrate of the above (3) was not able to 
;ck a ferroelectricity hysteresis. Although the own crystallinity and own stacking tendency of Pt of the substrate of 
above (3) were good like the substrate of (1), Pt electrode thin film was formed only at 600 degrees C, and it was 
'ing the columnar structure with a low consistency. In addition, the argon (Ar) gas used at the time of a spatter was 
orbing into Pt substrate so much, and it also checked having broken away out of Pt at the time of ferroelectric thin 
n formation. Many holes considered reflecting this were observed from the ferroelectric thin film front face, by these, 
kage current is large and the ferroelectric thin film on the substrate of (3) was not able to check a ferroelectricity 
;teresis. 

►64] For example, the effectiveness in the case of Pt coat substrate formed by the manufacture approach of this 
ention is explained. After Pt coat substrate top excellent in the crystallinity formed by the elevated-temperature 
ttter, and a stacking tendency, since propagation and the precise smooth surface morphology of low- temperature 
mation Pt original are held, the crystallinity and stacking tendency which excelled [ formation / Pt / low- 
iperature ] in the elevated-temperature spatter Pt by vapor-depositing Pt at low temperature can form Pt coat substrate 
:ellent in precise smoothness and crystallinity, and a stacking tendency. In addition, since most Pt coat substrates are 
v-temperature-evaporation film and it does not contain most Ar gas in the film, it will have the effectiveness that Ar 
5 isolation after [ various ] heat treatment is avoidable. 

)65] In addition, it is possible for this invention not to be limited to the gestalt of the above-mentioned 

plementation, but to change variously, and to carry out. 

)66] 

ffect of the Invention] As explained above, according to this invention, it has two kinds of membrane formation 
vices in the same chamber. Therefore, the membrane formation equipment which can perform continuously 
smbrane formation by two kinds of membrane formation devices within the same chamber can be offered. Moreover, 
wording to other this inventions, the substrate for oxide thin film membrane formation which is a substrate for forming 
oxide thin film, and can form an oxide thin film with a sufficient property easily, and its manufacture approach can 
offered. 

)67] That is, it becomes possible to form the 2nd thin film for electrodes, without taking out a substrate from the 
;ide of a chamber by using the membrane formation equipment possessing two kinds of membrane formation devices 
:o the same chamber, after forming the 1st thin film for electrodes. Therefore, since the 1st thin film for electrodes is 
t exposed to atmospheric air, generating of the surface contamination of the 1st thin film for electrodes can be 
svented. For this reason, in case the 2nd thin film for electrodes is formed in the upper part of the 1st thin film for 
xtrodes, it will have the effectiveness that information on the 1st thin film for electrodes, such as crystallinity, is fully 
d by the 2nd thin film for electrodes. 
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[00 5 1] ftl^ P t ^-y 5/ h 1 1 twfcH^&ttifS 
20 U Pt^-y^ hi l^gffi^tyt^T^^y 
*y>-^-f6 0 c*Uc:j;*K Pt^yhlll:^ 

-rests 5 <o$tm\zmm& 5 ~ 1 0 n mmm^m kop 

TPt^y hi S^il^Ptl 
[0 0 5 2] SV^\ Pt^-yyUl^ffl^M 

30 SSfti««l^<t t) Sfi 5 LXStelSS: 2 0 0 
[0 0 5 3] #^T\ P taMlilR3Kffl;b£#ifcU P 

1 P t «J^_b(C^J?^|S 1 00-2 00 n mgS^I 2 

c^>p t mm&mM£tiz> 0 ^2(DPt»^co® 

iWlt»t, Pt*«HStt»iwpt*K±|: 
40 $2(DPt|IMt^o r^Kty« 

2 (DP t»g««r^ hi"^ 0 

[00 54] #CV^\ P t3R#||(3^<OfflAtt|eS:fltjh 

[0 0 5 5] ±SB!B,2<o||JIS^ffi^*5V^1>IKl^ 
[0 0 5 6] -b|E»2C0HJ6<D^ffi-e«, ^^-^tr 



(7) 
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12 



[0057] £/c. ±ie« 2 <D3a6^»ifi-e«:, 
zmmi-tz^i'? hoy^if (EBit) 

[0 0 5 8] fcl^ !R3 0||»^?gffiicov^xK^-r 

(1) *^I^J;5Pt (19 0nm, 1IT«) / 10 
Pt (1 0 nnu 60 QXZTmtiO /S i 0 2 (2 0 0 

n m) /Si Sffi 

(2) «e*^e>^m-ef^«U^:P t (2 0 0 nm) / 
Ti (2 0nm)/SiO 2 (2 0 0 nm) /Si Sffi 

(3) &Jkfrh<D6 0 Ott'fflKUP t (2 0 0 n 
m) /T i (20nra) /Si0 2 (2 00nm) /S 
i 

[0 0 5 9] Z<Db%Mf&iSfttc, Pt»WIM 
t/ga^tt^rX^Iel^fici: DH^fcfc c^>, Pt (11 
1) <7>fcT-*3ftK«: (1) (3) dSRI«E"Cft)!9. 20 

(2) » (1) &T>* (3) ^3/4^4oTt^c 0 *P 
x_T, (1) Xtf (3) a*fcfiP t (111) fc°-^co 
*jWftffi$*L*:j&^ (2) ^P>fiPt (2 0 0) <D\f— 

« (i) «m<^PtSfi (3) <biti$LT, 
H^PtSS (2) HJS*tttKfftttt*6ci:^li£ 

[0 0 6 0] #cK, ±IB3o<7)S«S:fflv^, -^^±95 

(o&m&mtwom o x*$> -5 Q 30 

[0 0 6 1 ] CfflR&tt) 

B i 4 T i 3 0 12 

4 0 0 0 0^ 
40 0t 
6 5 0t 
1 0 0 nm 

[0062] jL&mmnfcmmz&mp t&mmimm 

Sl-tt^l 0 Oymi mmi 0 0 nm(D±aSP t Mfa 40 

^WttSr»J^Lfci:^-5, a4Wt^fy^#ftffl 

[0 0 6 3] ±|S (1) ^>S«±^3fiSfSft:^JK<SD^^ 
»*»«Bfls#tt^#e>ix, ±IE (2) toS;R_LcD8tfi 
B*»ttfi»B»ffi«-C (l) ^SS_ho^Km^SIK 
o«i3/4^ioTV^Ci:dSt>^6 Q CtUi. Pti 



[filter 



-LIB (3) ^S«±<03ftR«ft:5»JKny-^««t^S 
< 36R«« t^fU^ SrfiMR-f- 5 d k t*X% ft rt*o 
tc 0 _hfE (3) <^S4R«P t a#<7)JgJ&tt^iErpittdS 

(1) <&£tR|pJ«fiff-?fcofcas. 6 0 0tWPt 
«*»ffiS:?gfiabT*5 9, *ffi<&i6i LTV* 
fc Q AD^T. ^^S/^^lw^UfcT/Prf^ {At) if 
^^il:PtIfiti:»«u*J9, *r*xas3fcR«*: 
p t *a*k«IlttLTV*SC£fc*«L 

R«ft:»K*ffi«t f9«*ISH, ^tt&MJ:!) (3) cog 

ffi±o^gift:iiii y - ^ mm** % < mt£ e * 
[0064] ^m<omm^mx*m^titcp 

J-JttttT, ttTP t*«l*i-sc^-c% MMP t 
icjua^y^p t*>ftftfc»S*ttu ElW***fi;b?K 
d*o«fi*a P t **©«t*^P}fft*ffi*7* a «t 

PtMSMMt6C^>T^6o *P;iT. Pt® 

[0 0 6 5] *IBMttJiia**^llBJc:RR^sn 
[0 0 6 6] 

-^-r^-rttc:2ffiJS^JK«S«^<i^TV^o L/c 
a s T#S 0 *fc. te<fc*3&Wfc:<fc*itf* »ffr&*Bi£ric 

[0 0 6 7] -ftet>h^ [^-ffy/^C2iI« 
K»*^ffli-S^JK^B^v^c^"C, ffii corns 

ftot, ^lcoSffiffiW^s^tcBBSixSwi: 

inn *%nic«6iRi^iiiK^tt^«k«fisna&B 

[IS12] ^nic«6tB2(^ftlKo«jfi|cJ:^fiUKISfll 



(8) 



13 

[si4] imn&KXT}) i/*%f\k*m'rmx*ihz>* 

l-dUR^-r^— 2-Pt Z—?y 

3-Pt &«SI 4 — SK*/^— 



14 

1 1-P t $—?y V 

1 3-^fe*^^fflStg 

1 5-fg2<7)P t^lg 

1 7-HCHMI 

1 9-lU«(K«« 
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i o-^y- k«S 

1 

1 4-»l©P t» 

1 6 -*-^s> 

1 8-Xs<y*m^ 



111 




[■2] 




4 IB X/tyM 



[H)3] 



[B4] 




QtiMWE <V) 



7D> h^<— *J 



=F^lftJSULjrfT^:^®¥#956#^<D 1 W 
(72)»W# « 



fi»JMW6m*fP 3 T g 3#5-^- ir-T =■ 

F^-^(##) 4K029 BA01 BA13 BB02 CA01 CA05 
DA08 EA01 EA08 JA02 
4M104 AA01 BB06 BB14 DD35 DD37 
GG16 GG19 HH20 



